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Os odontoideum is a separate odontoid process from the body of the axis. It is the most common
anomaly of the odontoid process. Patients with this condition can be asymptomatic or present with a
wide range of neurological dysfunctions. It may cause cervical instability, atlantoaxial dislocation and
myelopathy. This anomaly can mimic Type I and II odontoid fractures. There is a role for conservative
treatment of an asymptomatic incidentally found, radiologically stable and non-compressive os
odontoideum. However, surgical treatment has a deﬁnitive role in symptomatic cases. In this study, the
case is presented of a 31 year-old male patient with neck pain who was diagnosed with incidental os
odontoideum. The diagnosis of acute odontoid fracture was discarded in this case as the radiological
ﬁndings were of a characteristic cortex with smooth contours, and there was no history of recent trauma,
sclerosis or hypertrophy of the anterior tubercle of the atlas.
Copyright © 2016 The Emergency Medicine Association of Turkey. Production and hosting by Elsevier
B.V. on behalf of the Owner. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Congenital anomalies related to the odontoid process have been
deﬁned in literature as aplasia, hypoplasia, duplication, condylus
tertius, os terminale (os avis) and os odontoideum. Of these, themost
frequently seen is os odontoideum.1 The os odontoideum is an oval or
round piece of bone with regular cortical edges, located behind the
atlas anterior arch, and is separate from the hypoplastic odontoid
process. It has been reported under various names such as Cleft Dens
Disease, Incomplete Dens Disease and Independent Dens Fragment
Disease.2 First described in literature by Giacomini in 1866, the eti-
ology of os odontoideum is still controversial.3 The embryology of the
odontoid process is complex and the reasons for the controversy are
that there is evidence of both congenital and acquired causes.2e5
Os odontoideum may cause various symptoms such as atlan-
toaxial instability, spinal cord compression, myelopathy, neck pain
and respiratory dysfunction.3 Although narrowed spinal canal seen
on radiographs and atlantoaxial instability are debated as factors
increasing the severity of clinical symptoms, no clear correla-
tion has been seen between radiological ﬁndings and clinical
symptoms.6 This anomaly may mimic Type 1 and Type 2 odontoid
fractures. Accurate identiﬁcation is important to prevent then).
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patient who presented with complaints of neck pain at an external
centre and was diagnosed with an odontoid fracture, was referred
to our clinic with the indication for emergency surgery, but as a
result of the examination was diagnosed with os odontoideum as
an uncommon cause of neck pain.
2. Case
A 31-year old male presented at an external centre with neck
pain and on the magnetic resonance imaging (MRI), there was a
very severe neck fracture and so the patient was referred to our
clinic with the need for urgent intervention. Therewas no history of
trauma. The patient reported that he had experienced sporadic
neck pain and recently the complaints of pain had increased. In the
physical examination of the patient, there was nothing remarkable.
On the cervical MRI, a regular bordered ossicle was observed in the
posterior of the atlas anterior arch, separate from the hypoplastic
odontoid process. There were no ﬁndings of signal change in the
spinal cord, oedema in the bone or trauma to the surrounding
tissues, no damage to the ligamentous structures or narrowing in
the canal (Figs. 1 and 2).
3. Discussion
Os odontoideum, which is deﬁned as a separate piece of bone in
the posterior of the C1 anterior arch is classiﬁed into 2 types ofand hosting by Elsevier B.V. on behalf of the Owner. This is an open access article
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Fig. 1. Sagittal T2-weighted MRI showing the os odontoideum part separate from the
main body and natural spinal cord signal intensity.
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the free, independent fragment. In the dystrophic type, the ma-
jority of the free fragment is seen to be attached in the clivus
inferior third and in the less commonly seen orthopic type, the free
fragment moves as in its normal location.1,2,4,7 In literature it has
been reported that the dystrophic type is most likely congenital.8 In
the current case, os odontoideumwas determined as the dystrophic
type.
Os odontoideum must be differentiated from a dens fracture.
Hypertrophy and sclerosis of the atlas anterior tubercle are used to
differentiate os odontoideum from an acute dens fracture.2,3,9 Hy-
pertrophy of the atlas anterior arch and impairment of the line to
the spinolaminar complex are radiographic ﬁndings but are not
speciﬁc to os odontoideum.9,10 In dens fractures, the corners and
cortex are irregular. The difference in os odontoideum is that it is
oval or round with regular edges, the cortex is protected and the
corners are relatively sclerotic.3,11 Speciﬁcally, the distance be-
tween fracture fragments is narrower and the axis extends within
the corpus below the level of the superior facets of the vertebrae.
On dynamic radiographs, just as the structure of fracture fragmentsFig. 2. (A) Reformatted sagittal CT imaging showing hypoplasia of the odontoid process an
bordered cortex. (B) Reformatted coronal CT imaging showing the os odontoideum part se
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the current case, as there was a regular contoured cortex charac-
teristic of the odontoid process, there was no recent history of
trauma and there was sclerosis and hypertrophy in the atlas ante-
rior tubercle, acute odontoid process fracture was discounted and
the patient was diagnosed with os odontoideum.
The etiology of os odontoideum is still a matter of debate. That it
is seen together with anomalies such as Down's syndrome, Klip-
peleFeil syndrome and multiple epiphyseal dysplasia, supports
that it is congenital.3,9,12,13 In recent studies, it has been suggested
that a reliable radiological ﬁnding of congenital os odontoideum is
the joint ﬁnding known as the ‘jigsaw sign’ between the atlas
anterior arch and the odontoid and this supports the view of
congenital etiology.9 It has been reported that the impairment of
dens blood ﬂow associated with the stretching of the alar ligaments
which are important in providing atlantoaxial stability, could
originate from non-union in the odontoid.14
It is thought that it may occur because of odontoid fracture not
diagnosed in childhood or a lack of immobilisation or in some cases
following bone and ligament damage associated with trauma in
early childhood.15 Reasons have been suggested of impaired dens
blood ﬂow after trauma and non-union in the odontoid or a pseudo
joint. This is said when the odontoid does not show union.9 Some
references in literature have reported that the odontoid process has
developed normally but could not attach to the C2 corpus because
of abnormal movement.2 The attachment of the odontoid process
to the C2 corpus should be completed between the ages of 5e7
years.9 Whatever the reason, this situation causes the development
of a small hypoplastic odontoid in the upper part of the axis corpus
and the development of a separate ossicle with no continuity with
the axis corpus in the posterior of the atlas anterior arch. In the
current case, as there was no history of trauma in childhood, the os
odontoideum was considered to be congenital.
Os odontoideum cases may be asymptomatic or symptomatic.
As the spinal canal is relatively wide at the C1-2 level, symptoms
are not seen in this area.10 In some asymptomatic cases, the patient
is not treated and continues for years with no new problems
observed.3 In symptomatic cases, neck and shoulder pain is most
often seen. Less frequently reported symptoms are headache,
torticollis, thinness and weakness. The most serious complication
of C1eC2 instability develops because of spinal cord compres-
sion or obstruction of the vertebral artery. In literature, manyd dystopic os odontoideum separate from the odontoid process, surrounded by well-
parate from the main body.
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have not been treated and have continued for years with no new
problems observed during follow-up. Asymptomatic cases that are
diagnosed incidentally must be well evaluated and the indication
for surgery should not be given immediately.2 In the current case, as
there was no complaint other than pain, there was no history of
trauma and no neurological deﬁcit was determined, the patient was
given detailed information about his condition, a conservative
treatment method was selected and the patient was closely
monitored.
There may be various reasons for neck pain. When investigating
the etiology, in patients with imaging abnormalities between
C1eC2, although os odontoideum is rare, it should be kept in mind
as the most frequently observed anomaly of the odontoid process.
Asymptomatic and stable cases must certainly be well evaluated
and it should be considered not necessary to give indications for
surgery immediately.
Disclosure of funding
None.
Source of ﬁnancial support and industry afﬁliations
None.
Acknowledgement
None.Please cite this article in press as: Altun I, Yuksel KZ, An uncommon ca
Emergency Medicine (2016), http://dx.doi.org/10.1016/j.tjem.2016.08.001References
1. Kaya AR, Turkmenoglu O, Cavusoglu H, et al. Os odontoideum: a case report.
Turk Neurosurg. 2005;15:157e161.
2. Kotil K. Os odontoideum. Turk Noros¸ir Derg. 2015;25:170e176.
3. Bahadir C, Yaman V, Araktas¸ A. Os odonteideum Kaynakli Servikal Myelopati:
Olgu Sunumu. Turk J Rheumatol. 2009;24:53e55.
4. Brecknell JE, Malham GM. Os odontoideum: report of three cases. J Clin Neu-
rosci. 2008;15:295e301.
5. Hadley MN. Neurosurgery. 2002;50:148e155.
6. Shirasaki N, Okada K, Oka S, et al. Os odontoideum with posterior atlantoaxial
instability. Spine. 1991;16:706e715.
7. Klimo Jr P, Kan P, Rao G, et al. Os odontoideum: presentation, diagnosis, and
treatment in a series of 78 patients. J Neurosurg Spine. 2008;9:332e342.
8. Shaffrey CI, Chenelle AG, Abel MF, et al. Anatomy and physiology of congenital
spinal lesions. In: Benzel EC, ed. Spine Surgery; Techniques, Complication
Avoidance, and Management. 2nd ed. Philadelphia: Elsevier Churchill Living-
stone; 2005:61e87.
9. Yucesoy K, Yuksel M, Kalemci O, et al. Os Odontoideumlu Bir Olgunun
Radyolojik Goruntuleme Bulgulari ve Ayirici Tanisi: Olgu Sunumu. Sinir Sist
Cerrahisi Derg. 2010;3:84e88.
10. Henderson S, Henderson D. Os odontoideum with associated multidirectional
atlantoaxial instability: imaging and clinical considerations. J Can Chiropr Assoc.
2006;50:111e117.
11. Thomas M, Frank J. Atlantoaxial instability associated with an orthotopic os
odontoideum: a multimodality imaging assesment. Emerg Radiol. 2005;11:
223e225.
12. Morgan MK, Onofrio BM, Bender CE. Familial os odontoideum. J Neurosurg.
1989;70:636e638.
13. Kirlew KA, Hathout GM, Reiter SD, et al. Os odontoideum in identical twins:
perspectives in etiology. Skelet Radiol. 1993;22:525e527.
14. Fielding W, Grifﬁn PP. Os odontoideum: an acquired lesion. J Bone Jt Surg.
1974;56:187.
15. Alexander W, Marcus J, Martin F. Atlantoaxial instability after minor trauma
with os odontoideum in children. Eur J Orthop Surg Travmatol. 2002;12:
206e208.se mimicking cervical trauma: Os odontoideum, Turkish Journal of
